Running the reaction in aqueous acetone was not initially very successful due to hydrolysis of the sulphonyl choride, but as using a pH of between 8 and 9 minimises hydrolysis, sodium bicarbonate was used to control acidity. To avoid precipitates that would have compromised the flow process, polyethylene glycol 400 was employed as an additional cosolvent. PEG400 has the advantage of being relatively cheap, water soluble, recyclable and has relatively low viscosity. Overall the best combination was found to be water/ acetone/PEG400 in a ratio of 1:2:1 by volume.
The flow chemistry was carried out in a flow meso-reactor equipped with a two-loop injector system. Temperature was set at 25°C and other variables were investigated to find the optimal reaction conditions. Reactions were carried out by the loop injection of two solutions: firstly p-anisidine and sodium bicarbonate in water/PEG400 and secondly, an acetone solution of tosyl chloride. The solutions were mixed in a T-junction, pumped through a coil reactor, and the output monitored by a UV detector and collected into a fraction collector. It was found that quantitative conversion was achievable with a total flow rate of 0.5 mL/minute, and products were isolated by quenching with 3 N HCl and extraction with diethyl ether.
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Applying the optimised conditions, a diverse variety of sulphonamides were prepared using a selection of amines and sulphonyl chlorides. Products were isolated by simple extraction and analysed by GC-MS and NMR spectroscopy. All were formed in good to high yields in excess of 95% purity. In addition, the flow method has been successfully applied to a multigram scale synthesis of probenecid (4), generated in 78% yield and 95% purity. 
Polymer supported synthesis
Recent efforts geared toward the synthesis of nucleoside analogues and development of nucleoside combinatorial libraries using solid phase synthesis have contributed invaluable information for their drug design and development. An efficient, microwave-assisted method for the solid phase coupling of nucleosides has been applied to a combinatorial chemistry approach to generate a small library. Mild cleavage conditions were employed to release nucleoside derivatives from the solid support. 2 
Solution-phase synthesis
A one pot simple and efficient approach towards the synthesis of dialkyl-3-aryl-3,4-dihydrobenzo[f]quinoline-1,2-dicarboxylate and its dehydro derivatives has been developed. This approach depends upon a three-component reaction of aromatic aldehydes, 2-naphthylamine, and but-2-ynedioate catalysed by SbCl 3 under reflux in acetonitrile. The notable advantages of this method are operational simplicity, use of inexpensive catalyst, ease of product isolation, and ability to synthesise a library of dihydrobenzoquinoline derivatives with potential biological activity. 3 A facile and rapid method for the parallel synthesis of a series of secondary and tertiary amines has been described. These compounds were prepared by the direct reductive amination of aldehydes and ketones with Hantzsch ester under solvent-and catalyst-free conditions. 
Scaffolds and synthons for combinatorial libraries
The synthesis and differential substitution or protection of a series of spirodiamine scaffolds has been described. Methods for selective access to two mono-N-methyl isomers based on 2,7-diazaspiro[4.5]decane have also been described. The product diamines are readily amenable to both protection (which allows for differentiation) and N-arylation, and this provides the potential for the use of these scaffolds in library generation. 6 Triazolothiadiazoles and triazolothiadiazines have proven to be indispensable heterocyclic scaffolds. A recent review article summarises medicinal chemistry investigations, including combinatorial libraries, over the last decade, in search for new N-bridged heterocycles which can be a rich source of promising biological activities. 7 Electrolysis of Guareschi imides in alcohol in an undivided cell in the presence of sodium bromide as mediator results in fast and efficient cyclisation with formation of a substituted 3-azabicyclo[3.1.0]hexane system in 80-98% yields. The use of electrocatalysis in a cascade cyclisation reaction is an efficient approach to the medicinally relevant 3-azabicyclo[3.1.0]hexane scaffold and is beneficial from the viewpoint of diversity-orientated large-scale processes. 8 
Solid-phase supported reagents
Polymer-immobilised stable, spherical ruthenium nanoparticles have been prepared, characterised, and shown to act as a heterogeneous catalysts for selective benzylic and allylic alcohol oxidation to the corresponding carbonyls. The solid supported Ru(0) as a heterogeneous catalyst exhibits good reusability and easy separation from the reaction mixture by filtration. 9 A novel prolylsulphonamide derived from ethylene diamine and its supported counterpart have been prepared and tested as organocatalysts for the enantioselective intramolecular aldol reaction of cyclic and acyclic triketones. Good to excellent yields and enantioselectivities have been obtained in water and under solvent free conditions. 10 
Novel resins, linkers and techniques
A highly efficient multicomponent heteroannulation protocol for the synthesis of a library of chromeno [4,3-b] chromene derivatives has been developed by applying a Lewis acid-surfactant-combined catalyst (LASC) [Fe(DS) 3 ]. The LASC converted the initially floating reaction mass into a homogeneous mixture, which on stirring became a turbid emulsion of colloidal aggregates. 
Library applications
A chalcone-triazine fusion library has been developed by combining a fluorophore and a biophore for imaging and biological probe development. Through solid supported chemistry, 80 compounds with amine building blocks were synthesised, and spectroscopic studies and cell image testing of the compounds has shown their potential to be used as probes for bio-imaging. 12 Cysteine cathepsins are an important class of enzymes that coordinate a variety of important cellular processes, and are implicated in various types of human diseases. The synthesis has been described of a library of compounds containing sulphonyloxirane moiety in a small non-peptidyl molecules, and these have been screened for their efficacy as time-dependent inhibitors of cysteine cathepsins. A cell-motility assay demonstrated that one compound was effective as a selective inhibitor of cysteine cathepsins, and mitigated the cell-migratory potential of highly metastatic breast carcinoma MDA-MB-231 cells. 13 A new compound library that contained 20 hinged benzimidazole-coumarin hybrids and their b-d-ribofuranosides has been described. The anti-hepatitis C virus (HCV) activity of all novel coumarin derivatives was tested, and two of these hybrids exhibited EC 50 values down to 3.0 and 5.5 lM. Additionally, the structureactivity relationship was elucidated on the basis of the functional groups that were attached to the nuclei of benzimidazole, coumarin, and ribofuranose of the hybrids. 
Further reading
Papers on combinatorial chemistry or solid-phase synthesis from other journals
